One component of human T-cell cytotoxic granules, granulysin, exhibits a broad spectrum of activity against microbial pathogens. We investigated the role of granulysin in human infectious diseases, employing leprosy as a model. Expression of granulysin was detected in cutaneous leprosy lesions six times more frequently among patients with localized than among those with disseminated disease. Granulysin co-localized in CD4+ T cells within leprosy lesions as well as in CD4+ T-cell clones derived from lesions. These CD4+ T cells lysed targets by means of the granule exocytosis pathway, and reduced the viability of both My cobacterium tuberculosis and M. leprae in infected targets. These data indicate a direct effector function of CD4+ T cells that is mediated through their ability to secrete the antimicrobial protein, granulysin, at the site of the infection.
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We also determined the distribution and frequency of granulysin in reactional states in leprosy. We found that expression of granulysin was greater among patients with reversal reactions than among those with erythema nodosum leprosum, and was least frequent among lepromatous patients who were not in reaction. These results suggested that granulysin can also contribute to bacterial killing during reactional states or lead to the tissue-injury typical of these reactions. Dr OttenhoJf: Do you speculate that CD8+ cells are not activated in leprosy lesions? Dr Modlin: Either they are not activated, or they release their granulysin all at once. It may be that CD8+ cells are primarily cytolytic, and lyse the infected cells, whereas the CD4+ cells secrete granulysin, which can then enter the infected cells and kill the organisms.
Dr Krahenbuhl: The T cells also secrete very powerful cytokines, such as IFN'Y, which attract macrophages, which have other means of killing organisms. Merely lysing the host cell followed by the arrival of fresh macrophages in the lesion would also have powerful antimicrobial effects.
Dr Modlin: I agree. Clearly, there are multiple mechanisms of bacterial killing; macrophages represent an important mechanism, but T cells can also contribute by a direct antimicrobial effector pathway.
